Epigenetic Readers and the Regulation of MOZ/MORF HAT Complexes
===============================================================

The binding of MOZ/MORF complexes to specific genomic regions and their activity are modulated by posttranslational histone modifications. Here, Klein et al. describe in detail the structures and biological functions of the epigenetic readers present in the four core subunits of MOZ/MORF complexes, highlight the imperative role of combinatorial readout by multiple readers, and discuss new research directions to advance our understanding of histone acetylation.

Methylation Profile Differences between HPV-Positive and HPV-Negative OPSCC
===========================================================================

Oropharyngeal squamous cell carcinoma (OPSCC) is associated with human papillomavirus (HPV). HPV-positive OPSCC is considered a distinct molecular entity with a better prognosis than HPV-negative cases of OPSCC. It has been suggested that heterogeneous epigenetic changes play a role in the clinical and biological differences between HPV-positive and HPV-negative tumors. Therefore, unraveling the differences in methylation profiles of HPV-associated OPSCC may provide for promising clinical applications. van Kempen et al. systematically reviewed the current state of knowledge regarding differences in promoter hypermethylation and global methylation between HPV-positive and HPV-negative OPSCC.

X Chromosome Inactivation in Somatic Cell Nuclear Transfer Embryos
==================================================================

During mouse development, imprinted X chromosome inactivation (XCI) is observed in preimplantation embryos and is inherited by the placental lineage, whereas random XCI is initiated in the embryon proper. In cloned embryos produced by somatic cell nuclear transfer (SCNT), *Xist* RNA, which triggers XCI, is expressed ectopically. Oikawa et al. provide a comprehensive view of the XCI cycle in mice by reporting a large-scale nuclear transfer study using different donor cells throughout the life cycle. *Xist* expression patterns in the reconstructed embryos suggested that the nature of imprinted XCI is the maternal *Xist*-repressing imprint established at the last stage of oogenesis. Contrary to the prevailing model, this maternal imprint is erased in both the embryonic and extraembryonic lineages. The lack of *Xist*-repressing imprint in the postimplantation somatic cells explains how the SCNT embryos undergo ectopic *Xist* expression.

Cadmium Exposure and the Epigenome
==================================

Cadmium (Cd) is prevalent in the environment, partially crosses the placental barrier from mother to fetus and is linked to detrimental effects in newborns. Sanders et al. examined the relationship between levels of Cd during pregnancy and 5mC levels in leukocyte DNA collected from mother-newborn pairs. Subsets of genes were identified that showed altered DNA methylation levels in their promoter regions in fetal DNA associated with levels of Cd, cotinine, or both. Likewise, in maternal DNA, differentially methylated genes were identified that were associated with Cd or cotinine levels. While the gene sets were largely distinct between maternal and fetal DNA, functional similarities at the biological pathway level were identified, including an enrichment of genes that encode for proteins that control transcriptional regulation and apoptosis.

An In Situ Histone Landscape of Nephrogenesis
=============================================

In the developing kidney, self-renewing progenitors respond to inductive signaling from the adjacent branching ureteric bud by undergoing mesenchyme-to-epithelium transition. Nascent nephrons subsequently undergo elongation, segmentation, and differentiation into a mature renal epithelium with diverse functions. McLaughlin et al. have examined the spatiotemporal expression patterns of histone H3 methylation and histone methyltransferases in E15.5 mouse kidneys. Their studies reveal that: (1) nephron progenitor cells exhibit a broad histone methylation signature that comprises both "active" and "repressive" marks; (2) nascent nephrons retain high H3K4me3 but show downregulation of H3K9/K27me3 and; (3) maturing epithelial tubules acquire high levels of H3K79me2/3. The authors conclude that combinatorial histone signatures correlate with cell fate decisions during nephrogenesis.

Epigenetic Differences between Shoots and Roots
===============================================

By comparing DNA methylation, nucleosome densities and transcriptional levels in different tissue types, it is possible to gain a clearer understanding of the extent to which these mechanisms influence gene expression in a tissue specific manner. Widman et al. compared DNA methylation in *Arabidopsis* shoots and roots and found extensive differences across the genome. The authors found that one in every 173 cytosines was differentially methylated. In addition, they compared DNA methylation with tissue specific gene expression and nucleosome density measurements and identified associations between them.

Breast Cancer Family History and DNA Methylation
================================================

Breast cancer clusters within families; however, genetic factors identified to date explain only a portion of this clustering. Lower global DNA methylation in white blood cells (WBC) has been associated with increased breast cancer risk. Delgado-Cruzata et al. examined whether WBC DNA methylation varies by extent of breast cancer family history in unaffected women from high-risk breast cancer families. The authors evaluated DNA methylation levels in LINE-1, Alu and Sat2 in cancer-free female family members of the New York site of the Breast Cancer Family Registry. Their results indicate that lower global WBC DNA methylation levels in families with extensive cancer histories may be one explanation for the clustering of cancers in these families.

Characterization of a *Brg1* Hypomorphic Allele
===============================================

Mammalian SWI/SNF-related complexes are recruited to the promoters of numerous target genes. The BRG1 catalytic subunit confers ATPase activity, which is necessary to slide or evict nucleosomes and regulate transcription. BRG1 is essential for early embryonic development in mice. Chandler et al. now describe the genetic and biochemical characteristics of a hypomorphic mutation that encodes a protein with a single amino-acid substitution (E1083G) within the bilobal ATPase/chromatin-remodeling domain of BRG1. The E1083G substitution is predicted to disrupt a structurally conserved α-helix within the lobe that participates in DNA translocation but does not contain the ATPase catalytic site. The E1083G mutant protein is stable and retains full ATPase activity; however, the biochemical activity of the mutant protein is diminished to \~50% of normal in chromatin-remodeling assays. The authors conclude that BRG1 genetic and biochemical activities are tightly correlated and that its ATPase activity is necessary but not sufficient for chromatin remodeling.

Unique Epigenetic Signature Marks Active DNA Replication Loci in hESCs
======================================================================

The cellular epigenetic landscape changes as pluripotent stem cells differentiate to somatic cells or when differentiated cells transform to a cancerous state. These epigenetic changes are commonly correlated with differences in gene expression. Now, Li et al. used BrdU-seq to map active DNA replication loci in human embryonic stem cells (hESCs), normal primary fibroblasts and a cancer cell line, and correlated these maps to the epigenome. In all cell lines, the majority of BrdU peaks were enriched in euchromatin and at DNA repetitive elements, especially at microsatellite repeats, and coincided with previously determined replication origins. The most prominent BrdU peaks were shared between all cells but a sizable fraction of the peaks were specific to each cell type and associated with cell type-specific genes. Surprisingly, BrdU peaks that were common to all cell lines were associated with H3K18ac, H3K56ac, and H4K20me1 histone marks in hESCs but not in normal fibroblasts or cancer cells. Depletion of the histone acetyltransferases for H3K18 and H3K56 dramatically decreased the number and intensity of BrdU peaks in hESCs. With these data, the authors reveal a unique epigenetic signature that distinguishes active replication loci in hESCs from normal somatic or malignant cells.

Age-Related DNA Methylation and Invasive Breast Tumor Methylation
=================================================================

Although age is a known key risk factor for breast cancer, the relation between age-related methylation in normal breast tissues and altered methylation in breast tumors is unclear. Johnson et al. have investigated the relationship between age and genome-wide DNA methylation in normal breast tissues. The authors validated their observations in an independent set of normal breast tissues, examined age-related methylation in normal breast for enrichment of genomic features, and compared age-related methylation in normal tissue with methylation alterations in breast tumors. They identified consistent age-related methylation changes in normal breast tissue that are further altered in breast tumors and may represent early events contributing to breast carcinogenesis.

Epigenomic Elements in Autoimmunity Susceptibility Genes
========================================================

Genome-wide association studies have identified a number of autoimmune disease-susceptibility genes. It is not known whether these loci share any regulatory or functional elements. Dozmorov et al. hypothesized that regulatory commonalities might delineate a regulatory landscape predisposing to autoimmune diseases and investigated if, and how, disease-specific epigenomic elements can identify novel genes yet to be associated with the diseases. The authors evaluated transcription factors, histone modifications, and chromatin state data obtained from the ENCODE project for statistically significant over- or under-representation in the promoters of genes associated with Systemic Lupus Erythematosus, Rheumatoid Arthritis, and Systemic Sclerosis. Results from this analysis suggest common and disease-specific epigenomic elements that may define novel therapeutic targets for controlling aberrant activation of autoimmune susceptibility genes.

Maternal Choline Effects in the tx-j Mouse Model of Wilson Disease
==================================================================

Maternal diet can affect fetal gene expression through epigenetic mechanisms. Wilson disease (WD), which is caused by autosomal recessive mutations in a gene encoding a biliary copper transporter, is characterized by excessive hepatic copper accumulation and variability in disease severity. Medici et al. have now tested whether gestational supply of dietary methyl groups modifies fetal DNA methylation and expression of genes involved in methionine and lipid metabolism that are impaired prior to hepatic steatosis in the toxic milk (tx-j) mouse model of WD. Their results suggest that WD pathogenesis is modified by maternal in utero factors, including dietary choline.

DNA Methylation in Tamoxifen-Resistant Breast Cancer Cell Lines
===============================================================

Roughly two-thirds of all breast cancers are ERα-positive and can be treated with the antiestrogen Tamoxifen; however, resistance occurs in 33% of women who take the drug for more than 5 y. In order to develop an understanding of Tamoxifen-resistance and identify novel pathways and targets of aberrant methylation, Williams et al. analyzed DNA from MCF-7 breast cancer cells and Tamoxifen-resistant derivatives. Their results are indicative of the variable responses to methylation-targeted breast cancer therapy and highlight the need for biomarkers that accurately predict treatment outcome.

Novel Methylation Biomarkers of Cervical Cancer in a Chilean Population
=======================================================================

Cervical cancer is a major health concern among women in Latin America due to its high incidence and mortality. Brebi et al. used a genome-wide DNA methylation approach to identify novel methylation biomarkers in cervical cancer. The authors studied DNA from normal cervical mucosa and cervical cancer tissue samples from Chilean women to identify differentially methylated regions as candidate biomarkers. This genome-wide DNA methylation assessment approach (using MeDIP-ChIP) successfully identified novel biomarkers that differentiate between cervical cancer and normal samples, after adjusting for age and HPV status.

Assessing Normalization Approaches for the 450K Methylation Platform
====================================================================

The Illumina Infinium HumanMethylation450 BeadChip is one of the most popular platforms for genome-wide profiling of DNA methylation. While the technology is widespread, systematic technical biases are believed to be present in the data. Several normalization methods have been introduced recently to adjust for possible biases. However, it is not clear whether normalization is at all necessary and, if so, which procedure should be used. Wu et al. have systematically compared several popular normalization approaches using the Norwegian Mother and Child Cohort Study (MoBa) methylation data set and the technical replicates analyzed with it as a case study. Their results indicate that the raw data are already highly reproducible, some normalization approaches can slightly improve reproducibility, but other normalization approaches may introduce more variability into the data.

Previously published online: [www.landesbioscience.com/journals/epigenetics/article/27834](http://www.landesbioscience.com/journals/epigenetics/article/27834/)
